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REeOMBiNATiVE eENfRAtiZATiON Of 
ACTf lON-OBJECf' VERBAL INSTRUCTION-FOLLbWiNG 
'/ . • BY PROFgyNDLY retarded' ' 

INDIVIDUALS 

f • - ' ' 

The present research was designed to determine a matrix training 
strategy could be used to prdmqte generalized recombinative responses to 



•action-object verbal instructions by p>rofoundly retarded adults. Matrix 
training strategies have been used successfully with severely retarded 
children by Strielel, Wetherby, and Karlan (1976, 1978). These researchers 
£buri^ that it was possible t6 expand the verbal iristructidn-f oll6wing rep- 

. ■ ■ •• - ■ _ 

ertoire of severely retarded children beyond that directly taught" by employ- 
ing one or more matrix: training strategies. »^ ^ 

The prfesent research was designed with twd particular purposes in mind* 
F±rit,^^e efficacy of a scaiir-step diagonal training progression through^ 

an aQtion-obj ect matrix was examined to see if it would pr^pte correct respon 

^, - - - - - _i - ^ _ ' 

ses to untrained action-object verba] iristructidris . Secdnd, this research 

served to extend the generality of* the previous research by Striefel, et a^. 

% __ _ A 

(1976, 1978) to a new population, profoundly retarded adults. 

^lETHOD 

Subjects' - 
J 

V ^ • 

Three prof.oundly retard^ed adults, Howard, Bill, and Rbllo (pseudonyms) 



who 



were 37, 5i,j^jwKi''6,l years of age, respectively, served as ^ibjects. Each 

df the three subjects bad n reported Stanford-Binet , Fo^nn L-M, IQ score of 

- ■ - 

less than 10. Howard and Bill ' s adaptive behavior repertdires were reported 



to fail in the Jvevere range of the AAMD Adaptive RBhavidi* Scale. Roll(l*s 
rated adaptive behavior fell in the profound range on the same scaje. All of 
the subjects were ambulatory, self-feeding, and self-toileting. - — 



-2- ••• 

r 

getting 

The research was condncted at a large residential facility for mentally 

* ' ' •• ' . 

retarded people in middle Tennessee. All sessions occurred in a small room 
containing the necessary furniture^ stimulus objects and recording materials i 
One sabject Snd • the experimenter were present during each session.^ The sUb- 
ject sat at a table adjacent to the experimenter during each session. Sessions 
lasted^ 30 to 45 minutes and occurred four to five .days a week. An observer 
was present on approximately 20% of the sessions'. >^ 

Pr^^^ cedure ^ * " ^ . 

... fj / _ 1 _ __ :t 

The procedures included: (1) protraining assi*ssment ; (2) matrix training; 

and (3) generalization probes. ' . ' ^ ^ 

\ 

Pretraining Assessment . Pretraining assessment on n number of verbs and nouns 
was conducted to identify a list of actions and objects not known by any of the 
subjects. Each action and object used in the study was assessed at least 18 j 
times. . Object noons were assessed by placing the targeted object plus two .other 
objects " in^ front cf the subject and asking him to identify the named ob^ject. 
Any object correctly identified six or more times was excluded from the exper- 
iment. . , • 

Action verbs were assessed in a simiicY fashion. The subjects were asked 
to .make specified action responses in the presence" of three objects. An action 
response was considered correct if the subject made the apprbp*r iate response 
with any available object. Anv action verb correctly performed more .than three 



times on a miXimum of 18 trial^ was riot used in the present experiment. 

Pretraining assessment continued until sufficient verbs arid r^buris were 
IfdUnd that the subjects did not kn-^w, to construct tliree 4x4 action-object 
matrices; brie fbr each subject. 

Matrix Training . ' Each subject was trairied bri severi action-abject verbal in- 
a structions- which comprised a stair-step diagonal prbgres.siort thrbugh his matrix. 
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figures 1^ 2^ arid 3 represerit the matrices for Howard^ Bill, arid Rollo, 
respectively; The cells labeled T(i-7) indicate act ion-objifect instraation which 
the subjects acquired from training. It may be s^en that the stair-step diagonal 
training prdgressidh for Bill was differerit from Howard's arid Rbllo's. Howard 

arid Rbllo progressed across actions with the same object when moving fpom tl 

■ _ __ _ __ ' . ' 

to T2, On the other hand, Bill progressed across objects with the same action 

when moving from Tl to T2. Cells with letters or C represent the action^ 

object iristructibrial recbmbinat ioris which sferved as gerieralizatibri probes. The 

letters A', B, and C differentiate three categories of generalization prqbes. The 

items l>aT3eled *A are recbmbiried Iristructibris which may. be fbrmed by the actibris and 

bbjects contei'ined in training items T(l-4). The items labeled B are recombined 

instructions whicfi may be fbrmed by adding the actions and objects contained in - 

training itemis T(5-6) to the actions' arid dbjecC,s contained in T(l-4) . Tile items 

labeled C are additi'bnal recbiribined iristructibris wliich may'be fbrmed by using thQ 

action and object contained in training item 17. Thus, it may be noted tlmt as 

training progressed, in a stair-step diagonal through the matrix, three categories 

of recombined gerieraliza tiori iristructibris were sequentially constructed. 

— - ___ _ 

Training corisisted bf twb types of sessibns: (1) concurrent training sessions 
and (2) r.andom sequence sessions: Concurre^nt training involved teaching the tar- 
geted instructions two* afc a time to criteria. The odd, iristruotibri wa^*^ paired with 
the first instructibn taught to maintain the Concurrent training procedure. Con- 
current training wa^s accomplished by presenting cither of the two action-object 
verbal instruction In a random fashion. Each trial corisisted bf the experimenter 

placirig three bbjects bri the table in front of the subject and saying, rbir example, 

" _ % ____ 

"Howard, wave paperclip*'; The subject was physically put through the process of 

grasping the correct object and- making the correct motor response. Physical gaidar 
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, __ _ _^ ? ■ 

- was faded to gestaral, which in turn was faded out; Correct resjipnses were 

reinforced. When the subjects performed each of the two iristructibris correctly 
f^ve times in a row for a total of 10 consecutive correct responses, they ad- 
vanced to a random ^sequence ; 

The random sequence procedure was designed to assess th^ subjects discrim^ 
ihative performance' on the. newly trained items and probe perfbrmanoe on nontrained 
com1?inations of the verbs and nouns. A random* sequence consisted of five trials 
on each of the two newly trained instructions, one trial on each review arid to- 
be-trairied item arid brie trial ori each of tht* nine possible recoinbined instructions 
which constituted the generalization probes. Random sequence trials were scored 
correct or incorrect, and conroct* responses were reinforced. The subicc't ad- 
vanced- to the riext pair of trairiirig items when Tie successfully completed three 
random sequences over two days without missing each newly trained instruction more 
than once per random sequence session, 

GeneraJ Lization Probes . The gerieralizatidri probes (labeled A, B, arid C iri 
Figures 1, 2^ arid 3) were composed of individual actions and objects which were 

taught a5 elements- of the tratntng items. Since generalization probes Were re- 

_ _ _ 

peatediy reassessed throughout the study in the random sequence sessions , each 
occurred under two different cbriditibns: (1) Baseline^ and (2) Intervention. The 
baselirie condition derived from random sequence trials in which ^he probe occurred 
before its verbal eiement-s were trained. In the 'iritervention condition generaliza- 
tion probes, occurred after trairi'irig dri its. elemerits. The performarice of a gene,ral- 

Izatidri probe after iritervention indicated that the subject had acquired the indi- 

* ^ 

vidupl verbal elements, and fhe ability to respond to those elements in untrained, 

recombined virbai instruc tioris . * 

Experimental D esign , The experieraerital design for this study was a multiple- 
baselirie acrbss irespbnses replicated with three subjects; The primary dependent • 

r • ^ ' ■ 

er|c B ' ^ 



variable was the response to nontratrjed actior-obj ect cdiribihatiohs. These 

generalization probes represented recombinations of the individaai eiementj? from 

^ ' . - - - -y- - 

the seven trained items. As training progressed, along the stair-step diagonal) 

path through the matrix^ the elements of the seven ribhtrairied actibn-bbj ect 

V 

responses were taught. For example, after'RoJlb was taught ^ "Flip cbUpdh" ^ 
"Press coupon'*, ''Press spool", and "Place sgooi", it was possible for him to 
also re.'^brid correctly tb "Place cbupbn" , and "Flip" spool". The training of the 
next two instructions made four new rccombiriatibhs possible, and the last item 
trained made the finaji three nontrained probes possible. The sequential poten- 
tial fbr cbrrect irespbnse to the ribritrairied instructions provided a multiple- 
baseline C(3ntrol. * . . 

Interobserv&r Agreemf^nt . An observer independently scored all trials in 20% 

of the Sessions, Interbbserver' agreement was calculated by dividing^the number of 

- •- - _ _ - _ - . I 

agreements by the number bf disagreements plus che riumbet bf agreements rind multi- . 

'a 

• • _ _ ^ _ _ __ 

plying by 100. • Interobserver agreement ranged from 88*2 tb 1002 with a medium bf 96% 

Results . Figure 4 pravides a summary for the number of trials to criteria for the 

thriee subjects on each of their* seven action-object training responses. 'There was 

cbrisidcrable variav Lbn across subjects and across responses bri trials tb criteria. 

t. _ _ ' _ 

Rollo required the greatest number of trials with a tot;al of 5,537. Rill required 

mi* 

the lowest, 2,295. Bill's performance se<}med to indicate that he acquired new 

items with fewer trials as training progressed... On the other hand, Howard seemed 

to require more trials for each new item* Howard completed training aftpr 3 , 373 , 
trials. In spite of the differences, the subjects* performance or recombined 
actibri'-bbj get generalizatibn probes was similar. 

A summary of Ho'ward's performance is presented in Figure 5. -With thp exception 

of- one of the B probes, Howard did not perform recombined probe5 until the elements 

*_ __ 

tsihich were a part of the instruction were trained as a part of one of the original 
training items. The training items pertinent tb A prbbes intluded "Blow gasket" 



and "Turn gasket". During the baseline condition, Howard failed to demonstrate 
either of the A probes, "Wave gasket" or Blow solder". At this pointy he had 
: not been taught the verbal Elements, "Wave" or "SoWer". However, after training 
the instruction; "Turn solder" and "Wave solder", Howard correctly performed both 
of the A probes. 

Howard ddmdnstrated one of. the B probes, "Blow paperclip", during baseline; 
In t+iis case, the action clement, "Blow", had been trained prior to Howard's - 
correct response* It is possible that having acquired the action, Howard inadvert- 
ently picked the correct object. Such an event had a 33-1/3% chance probability 

» 

of occurrence. None of the other B probes were correctly performed until the 

■ . ^ V 

itetns coritairi'irig their components w'ere trained. C probes required the trnining; 

of an additional item in order to introduce the necessary verbal elements to 
Howard's instruction-following repertoire. This training was followed by Howard's 
performance of ^ two but of the three C probes, Howard demonstrated 8 out of 9, or 
89%, of the possible action-bbj ect rocombined instructions. The training of sevien 
action-object instruction-following responses was sufficient to expand this sub- 
ject's repertoire to a total of 16 responses, * 

Bill also dembnstr'Uted an Instruction-following repertoife expanded beyond ^ 
that associated with direct training (see .Figure 6), A- probe^and B probe 'inter- 
vention both resulted in performance of recombined instructions. Biri^ like 3f 
Howard, also performed one of his B probes during the baseline condition. 'Here 
agalrii it appeared ' that after learning the appropriate action element, the subject ^ 

inadvertently picked the. correct object. ^ 

« . _ « _ _ 

One major difference between Howard and Biii^was Bill's failure to perform 

• 'any of. his C probes. After training on "Push bobbin",^ Bill faijed to demonstrate 

.any of the C probes (Push alligator. Push tuffy, arid Push funnel) all of which 

contained the verb element "Push", 'Bill was the only subject who failed to deiriorj^ 

strate some minimal level of correct response to all three probe categories. It 

ERIC J 
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seemed that his failure may have been associated with^he orgahizatibh of his ' 

. ___ " .» 

training progression through th^e matrix. Because "Push" was part of the last 

. . ♦ . _ _ _ _ _ _ . . ^ 

instruction trained, Bill was not required to attend to "P«sh" as a discrete 

verbal element. "Push" was never taught in /cbmbiriatibh with an^' object other 

than "Bobbin'^. Therefore, he may have failed to discriminate the meahing:^bf 

"Push*' separate from the object element so that it could be recombihed with 

different object elements. Never^the-less ^ the stair-step matrix training 

.strategy was sufficient to promote appropriate performance for six out of nine^ 

or 66%, of his possible action-object recombined instructions. 

Rdllo's recombined instruct ibh-fblldwihg perfbririarice (see Figure 7) was 
similar to, Howard's and Bill's. In each case, training on the verbal elements 
necessary for the- three probe categories was foiiowed by appropriate performance. _ 
in total* Rbllb dembristrated seven out of the nine, or 78%, of the possible 
recombined, but untrained instructibh-f bllbwing respbrises. - 
Discussion . In each case, the stnir-step matrix training procedures were 
sufficient to promote the performance of recombined action-object verbal in- 
structions in these profoundly retarded subjects. ' ; 

The procedures associated witli tlie stair-step matrix strategy suggest a 
systematic procedure for expand tng the imstruct ion-following repertoire beyond 

that accdirrplished by direct training. These procedures are apparently effective 

. - - - - - • 

with profoundly retarded persons just as tliey arc witli severely retardcjd persons 

I » * • 

as found by Striefei, and associates ,(1976, 1978). Striefel and associates (1978) ; 

have also provided evidence suggesting that the two dimensional matrix associated 

with actions and bbjects may be ^expanded to include adjectives. Future research 

_____ _ ^ ' _____ 

may investigate the efficacy of adding additional dimensions as well as bther 

types of verbal elements; 

ERIC . i ' 
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Figure, li Matrix training items and generalization probes fo_r" 
Howard. T(l-7) are training items* A items are the first categbiy 
generalization' proHos; ' B itomc are the second category generalization 
probes; md C items are, the third' categoi^ generalization i^obes* 



ACTIONS 



Alligator 



CO 

cq 
o 



Funnel 



Bobbin 



11 




■ B 


c ■ 


T2 


» 

.T3 


B 




A . 






c 


b' 


B • 


T6 


T7 ■ 



_ Figure 2* Matrix training items and generalization probes for Billi 
T (1-7) are training litems i - A items are the. first category general! zati^5n 
proves; B items are the second category generalization probes; and, C 
itemis are the 'third categoiy general zation p3rdbes# 
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e_3A Matrix training items and geheral±«ation probes 
T (1-7) were training items. A items we^e the. first categoiy- 
zation probes; fi items were the second category generalization 
and^ e items were the thii^d category generalization probes. 
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ACTION-OBJECT RESPONSE ITEMS 



Figure 4., Trials to criteria by each of the three 
each of the seven action-object responses trained. 
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Figure 5. Cumulative number of correct recombihed action-object 
responses across random sequences for Howard (Baseline A: Train Blow 
gasket aod^ Turn gasket; Intervention A: Train Turn solder and Mave 
§older; Intervention ri: Train Wave paperclip and Pull paperclip; 
Intervention C: Train Pull yarn and review Blow gasket) . 
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Figure 6* Cumulative humber of cbiTect_recpnibined actibn^bject . 
responses across random sequences for Bill (Baseline A: Train Switch 
fi^ligator and Switch tuffy; intervention A: Train Cover tuffy. and 
Cover furmel; Intervention B: Train Hand funnel and Hand bobbin;' 
Intervention C: Train Push bobbin and review Switch alligator)* 
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Figure ?• Sumulative number of .cbirect^recbmbihed actibh-<)bject 
respbhses acTOss random sequences fbr* Rbllb (Baseline A: Train Flip ' 
cbupbh and Press cbupoh; Ihterv^tioh »A: Train Press spool and Place 
spoolj^ Intervention E: Train Place pebb|^ and Grasp peSble; Intervention 
6: Train Grasp plastic and review Flip coupcn). 



